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The thematic plan of practical lessons
1. Dental pulp. Clinical and morphological data of dental pulp. The peculiarities of age of dental pulp. Dystrophic changes in the pulp. Pulp electrical excitability in normal and pathology.

2. Pulpitis. Etiology and pathogenesis of pulpitis. Classification and diagnosis of pulpitis. Morphopathology of pulpitis.

3. Clinical picture, positive diagnosis of acute pulpitis. Differential diagnosis. Diagnostic methods. Radiological examination. Tooth ratio with local anatomical structures. 

4. Clinical picture, positive diagnosis of chronic pulpitis. Differential diagnosis of chronic pulpitis. Clinical picture, positive and differential diagnosis of chronic and exacerbated pulpitis.

5. Pulpitis treatment methods. Indications and contraindications to the use of conservative methods of pulpitis treatment.

6. Biological method of pulpitis treatment. Biological methods of total preservation of dental pulp (direct and indirect capping)Drugs used in direct and indirect of pulp capping. Their mechanism of action. Indications and contraindications.

7. Methods of partial preservation of the dental pulp (vital amputation). Methods of desensitization.

8. Surgical methods of pulpitis treatment. Vital excision of the pulp. Methods. Advantages and disadvantages of the method. Methods of complete removal of the dental pulp (vital extirpation).
9. Methods of dental pulp desensitization  (arsenic and non-arsenic pastes). Remedies. Mechanism of action. Non-vital amputation. Indications and contraindications. Stages of work. Errors and complications. Non-vital pulp extirpation. Indications and contraindications. Performing technique. Medication used. Necessary instruments.
10. Mechanical preparation of root canals in pulp extirpations. Methods. Stages. Instruments. Sterilization of  root canals. Chemical and physico-chemical methods. Remedies, mechanism of action. Mechanical and medicamentous treatment of  root canals after pulp extirpation.
11. Materials for root canal obturation. Chemical composition. Physico-chemical  properties. Methods of root canal obturation. Materials and technique of root canal obturation. Principles and methods of three-dimensional root canal obturation.
12. Root canal obturation with: pastes, gutta-percha cones. Cementation  technique of a single calibrated cone at the apex. Principles and methods of three-dimensional root canal obturation.
13. The technique of root canal obturation by individual cone modeling. Cold and warm lateral condensation technique. Magnification of the operator field in endodontics, devices and their characteristics.
14. Condensation techniques: warm vertical gutta-percha; thermomechanical; injection molded gutta-percha by heating. Other root canal obturation techniques. Aesthetic and functional restoration of endodontically treated teeth.
15. Errors and complications in the diagnosis and treatment of pulpits. Their mechanism of action.
Terminology and glossary
Dental pulp - is a tissue of mesenchymal origin, a connective tissue, soft consistency, is protected inside the tooth, in cavities that respect the external shape of the tooth.
Pulpitis - inflammation of the pulp tissue produced under the action of a pathogen, summing up all the reactions of defense and adaptation of the pulp to the harmful action of the pathogen
Direct capping - is the therapeutic method of dressing the dental pulp discovered with a non-irritating substance with anti-inflammatory and dentinoneogenetic action.
Indirect capping - is a therapeutic method especially indicated in the treatment of cavities with exposed dentine resulting from the treatment of caries.
Vital amputation - is a surgical method that involves removing the coronary pulp after its desensitization by anesthesia, and preserving the root pulp alive under a dressing with histophilic qualities.
Vital extirpation- is a surgical method by which the coronary and radicular pulp is completely removed after its desensitization by anesthesia.
Non-vital (devital) amputation - is a surgical method that involves removing the coronary pulp after chemical desensitization, keeping the root pulp, necrotic and mummified.
Non-vital (devital) extirpation - is a surgical method by which the coronary and radicular pulp is completely removed after chemical desensitization.
Arsenic trioxide - a chemical substance with a necrotizing action on vital tissues, presented in the form of: powder (crystals), arsenic paste, arsenic fibers, dosed granules.
Arsenic paste - contains arsenic trioxide, contact anesthetic (cocaine, dicaine) thymol, a pigment and lanolin or carboxymethylcellulose as vehicle.
Non-arsenic paste - paraformaldehyde-based preparations used in chemical desensitization, which are maintained after application for 10-15 days. These preparations also mummify the pulp. Ex. Toxavit, Pulpatoxin, Pulpex.
EDTA - ethylenediaminetetraacetic acid, has chelating properties that allow the removal of residual dentinal detritus, by solubilizing its inorganic component. It can be used as a gel or a 17% aqueous solution.
Smear layer (remnant dentinal detritus) - is an adherent irregular amorphous layer composed of organic and inorganic components such as odontoblastic processes, microorganisms, pulp tissue and inorganic matrix of dentin.

Sodium hypochlorite - an antimicrobial agent, introduced by Coolidge in 1919, the effective antimicrobial concentration is between 0.5-5.25%. The volume of irrigant that can be placed in the root canal is small and can be quickly inactivated, so replacement and agitation is necessary for maximum efficiency.
Sealant - cement for root filling, used in combination with a semi-solid or solid filling material.
Epoxy resin - material presented in the form of paste and cement, with satisfactory sealing and chemical stability, it is difficult to remove from the root canal so it is used in combination with gutta-percha cones.
ZOE - Zinc oxide and eugenol cements have an excellent sealing quality and are bacteriostatic. These materials are not used under composite resins, as eugenol prevents the resin from polymerizing and the acid dissolves the liner. It is also contraindicated under fillings with light-curable compomers and CIS.
Glass ionomer cement - contains radiopaque and photosensitive sodium fluoroaluminosilicate glass powder, a liquid with an aqueous solution of polycarboxylic acids, HEMA and a photoactivator. According to the classification elaborated by J. McLean (1988) there are 4 types of CIS corresponding to the indications of use. Type IV CIS are intended for root canal obturation.
Calcium hydroxide - an antiseptic with bactericidal effect, with multiple uses in endodontics (intracanal canal antiseptic, pulp capping, dentinal remineralization, apexification, permanent obstruction of root canals).
MTA - Aggregate Trioxide Mineral, used in the therapy of maintaining pulp vitality (direct styling, pulpotomies).
Gutta-percha - is a solid material, a crystalline polymer whose consistency varies with temperature. Contains 60-75% zinc oxide, 20% gutta-percha, the residue being resins, wax or metal sulfates. It becomes plastic at 64 ° C and dissolves with chloroform, halothane, xylol, turpentine.
Lentullo needles are endodontic tools of choice for the introduction of plastic materials into the root canals. It is also called spiral filler or paste carrier, due to its ability to transport the paste into the root canal. They are made of stainless steel, like an inverted coil. They are very elastic and flexible. They can be operated manually (Handy-Lentullo) or mechanically with the contra-angle piece at a conventional speed.
Spreaders - are conical endodontic instruments with smooth surface and round section, sharp tip, made of stainless steel or nickel-titanium. They can be classified in spreaders A, B, C, D according to the dimensions of the accessory dropper cones, according to the peak diameter of 10 hundredths of a millimeter and from 15 to 40. According to the shape of the handle, the spreaders are classified into finger-spreaders and hand spreaders. They are used in the lateral condensation of hot and cold gutta-percha.
Pluggers - are cylindrical tools with a smooth surface, round section and beveled tip. They are made of stainless steel or Ni-Ti. Depending on the grip handle, it is classified into finger-plug and hand-plug. According to ISO standards, they have a size of 30, 40, 50, 60 hundredths of a millimeter at the top. The length is 21 mm. They are used in the vertical condensation of hot and cold gutta-percha.
Theme nr.1 Dental pulp. Clinical and morphological data of dental pulp. The peculiarities of age of dental pulp. Dystrophic changes in the pulp. Pulp electrical excitability in normal and pathology.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with the morphological structure of the dental pulp. Pulp changes in age aspect.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.

Verification questions

1. Anatomy of the dental pulp.

2. Histological structure of the dental pulp.

3. The fundamental substance, its composition and functions.
4. Dental pulp fibers and their functions.

5. Vascularization of the dental pulp.

6. Dental pulp innervation.

7. Dental pulp functions.

8. Dental pulp changes in age aspect.

9. Dental pulp changes in pathological conditions.

10. The electrical excitability of the dental pulp in norm and pathology. Pulp excitability parameters in norm and pathology.
Homework

1. Write in the form of a diagram in the workbook the histological structure of the dental pulp. 
2. Describe the functions of the dental pulp. 
3. Write the pulpal excitability parameters as a table. 
4. Solving the tests (bibliographic source no. 12 - Test collections)
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Theme nr. 2 Pulpitis. Etiology and pathogenesis of pulpitis. Classification and diagnosis of pulpitis. Morphopathology of pulpitis.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: To study the particularities of pulp inflammation, classification, etiology and pathogenesis of the dental pulp.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. The peculiarities of the histological structure of the dental pulp.

2. Etiology of the pulpitis.

3. Classification of pulpitis according to WHO, Institute of Medicine and Dentistry from Moscow, I. Semașco ”, E.M Gofung, M. Gafar, C. Andreescu.

4. Morpho-pathogenesis of pulpitis.

5. Methodology of diagnosis in pulpitis.
Homework

1. Write in the form of a diagram in the workbook the classification of the pulpits according to several authors. 
2. Describe the morphopathogenesis of the pulpits. 
3. Solving the tests (bibliographic source no. 12 - Test collections).
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Theme nr.3 Clinical picture, positive diagnosis of acute pulpitis. Differential diagnosis. Diagnostic methods. Radiological examination. Tooth ratio with local anatomical structures.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with the clinical symptoms of acute pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Classification of acute pulpitis.

2. Methods of examination and diagnosis of acute pulpitis.

3. Symptoms of acute pulpitis.

4. Clinical picture of acute focal pulpitis.

5. Differential diagnosis of acute focal pulpitis.

6. Clinical picture of diffuse acute pulpitis.

7. Differential diagnosis of diffuse acute pulpitis.

8. Radiological examination in acute pulpitis.

9. The relationship of teeth with local anatomical structures.
Homework

1. Write in the form of a diagram in the workbook the clinical picture and the differential diagnosis of acute pulpitis. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
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Theme nr.4 Clinical picture, positive diagnosis of chronic pulpitis. Differential diagnosis of chronic pulpitis. Clinical picture, positive and differential diagnosis of chronic and exacerbated pulpitis.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarization of students with the clinical symptoms of chronic and exacerbated pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Classification of chronic pulpitis.

2. Methods of examination and diagnosis of chronic pulpitis.

3. Symptomology of chronic pulpitis.

4. Clinical picture of chronic fibrous pulpitis.

5. Differential diagnosis of chronic fibrous pulpitis.

6. Clinical picture of chronic hypertrophic pulpitis.

7. Differential diagnosis of chronic hypertrophic pulpitis.

8. Clinical picture of chronic gangrenous pulpitis.

9. Differential diagnosis of chronic gangrenous pulpitis.

10. Clinical picture of exacerbated chronic pulpitis.

11. Differential diagnosis of exacerbated chronic pulpitis.

12. Radiological examination in chronic pulpitis.
Homework

1. Write in the form of a diagram in the workbook the clinical picture and the differential diagnosis of chronic pulpitis. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
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Theme nr.5 Pulpitis treatment methods. Indications and contraindications to the use of conservative methods of pulpitis treatment.
Place of practical lesson: University Dental Clinic nr. 1.
Time - 3 hours
Purpose of the lesson: Familiarization of students with treatment of pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Pulpit treatment methods. Classification. 
2. Biological (conservative) methods of pulpit treatment. 
3. The purpose of using biological methods in the treatment of pulpitis. 
4. Guidelines for the application of the biological method of pulp treatment. 
5. Contraindications to the application of the biological method of pulp treatment. 
6. Classification of materials used for the use of the biological method of pulpit treatment.
Homework

1. Write in the form of a diagram in the workbook the classification of the materials used for the use of the biological method of treatment of the pulpits and their mechanism of action. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests.
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Theme nr.6 Biological method of pulpitis treatment. Biological methods of total preservation of dental pulp (direct and indirect capping)Drugs used in direct and indirect of pulp capping. Their mechanism of action. Indications and contraindications.

Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarize students with the methods of treatment of the pulpitis.

The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Purpose of using the biological method in the treatment of pulpitis.

2. Indications and contraindications for the application of the biological method of pulpitis treatment.

3. Classification of the materials used for the biological method of treatment of the pulpitis.

4. Their mechanism of action of the materials used for the biological method of treatment of the pulpitis.

5. Concept of capping, types of capping.

6. Indications and contraindications for the use of indirect capping.

7. Indirect capping technique.

8. Indications and contraindications for the use of direct capping.

9. Direct capping technique.
Homework

1. Write in the form of a diagram in the workbook the indirect and direct styling techniques. 
2. Solving the tests (bibliographic source no. 12 - Test collections).
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Theme nr.7 Methods of partial preservation of the dental pulp (vital amputation). Methods of desensitization
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarize the students with the surgical methods of treatment of the pulpitis.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. The essence of the method of vital amputation of the dental pulp. 
2. Indications and contraindications for achieving vital amputation of the dental pulp. 
3. Methods of desensitization. Anesthetic solutions used in treatment. 
4. Medicinal remedies used in the vital amputation of the dental pulp. 
5. The technique of achieving vital amputation. Conditions for performing vital amputation.
Homework

1. Write down in the workbook the sequence of steps of the method of vital amputation of the dental pulp. 
2. Know the medicinal remedies used in the treatment of pulpitis by the method of vital amputation. 
3. Solving the tests (bibliographic source no. 12 - Collections of tests).
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Theme nr. 8 Surgical methods of pulpitis treatment. Vital excision of the pulp. Methods. Advantages and disadvantages of the method. Methods of complete removal of the dental pulp (vital extirpation).
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarize students with surgical methods of pulpitis treatment.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions
1. The purpose of using the surgical method in the treatment of pulpitis. 
2. Indications for the application of the surgical method of treatment of pulpitis. 
3. Contraindications to the application of the surgical method of pulp treatment. 
4. The method of vital extirpation. 
5. Advantages and disadvantages of the vital extirpation method. 
6. Indications and contraindications for the application of the vital pulp extirpation method. 
7. Anesthesia techniques in the use of the vital pulp extirpation method. 
8. Possible complications in the treatment of pulpitis by the method of vital extirpation.
Homework

1. Write in the form of a diagram in the workbook the clinical picture and the differential diagnosis of chronic pulpitis. 
2. Solving the tests (bibliographic source no. 12 - Collections of tests).
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Theme nr.9 Methods of dental pulp desensitization  (arsenic and non-arsenic pastes). Remedies. Mechanism of action. Non-vital amputation. Indications and contraindications. Stages of work. Errors and complications. Non-vital pulp extirpation. Indications and contraindications. Performing technique. Medication used. Necessary instruments.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: Familiarizing students with dental pulp sensitization methods: devital amputation and devital extirpation in pulp treatment.
The lesson plan

1. The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Indications and contraindications to perform non-vital amputation method in pulpitis treatment.

2. The composition of arsenic and non-arsenic (paraformaldehyde) remedies. Delivering forms. Commercial names used in daily practice.

3. Mechanism of action for arsenic and non-arsenic remedies. Technique for application. Necessary conditions to respect for their application.

4. Technique and stages to perform vital amputation method.

5. Errors and complications occurred after pulpitis treatment with non-vital amputation method.

6. Indications and contraindications to perform non-vital extirpation method in pulpitis treatment.
7. Technique and stages to perform non-vital extirpation.

8. Necessary instruments to perform non-vital extirpation.

9. Possible complications after application the arsenic remedies.
Individual work
1. Write the composition of arsenic and non-arsenic medications in the workbook.

2. Describe the technique and stages of performing the devital amputation and devital extirpation method.

Annotation

Devital amputation (devital pulpotomy) – is a surgical method that consists in the removal of the coronal pulp after chemical desensitisation, with preserving the radicular pulp (mummified).

Indications: Devital amputation is a necessary therapeutic act, which, due to the repercussions it can have over time on the apical periodontium, is applied only in particular conditions, namely to:

• Molars of elderly people;

• Wisdom teeth;

• Periodontal mobile teeth;

• Temporary teeth;

• Teeth with very curved canals;

• Only for multiradicular teeth;

• Irreparable impermeability of the canals;

• Serious general condition of the patient (in stationary conditions).
It is totally contraindicated in the case of acute purulent pulpitis or necrotizing pulpitis.

Devital extirpation – is a surgical method by which the coronal and radicular pulp is completely removed after chemical desensitization.

Indications:

• Cases in which anesthesia cannot be used due to allergy to the anesthetic substance, general diseases that contraindicate anesthesia, the impossibility of injecting the anesthetic substance due to conditions at the site of anesthesia election (tumors, trismus, temporomandibular ankylosis, infections);

• Teeth with very curved canals that do not allow permeabilization up to the apex;

• Teeth located distally on the arch, to which access is difficult, requiring several sessions to treat all canals;

• The use of this method is indicated in all forms of pulpitis.
Contraindications:

• Extirpation for prosthetic purposes in teeth without carious processes, because there is no cavity in which to apply the necrotic chemical dressing;

• Partial and total purulent pulpitis in which the application of arsenic can lead to periodontal complications through its rapid diffusion;

• Chronic open granulomatous pulpitis, due to the fact that the pulpal hyperplasia occupies the carious cavity and prevents the tight closure of the necrotic dressing;

• Caries with subgingival evolution, where closing the arsenical dressing poses particular problems;

• The absolute impermeability of the root canals;

• Application of the method to seriously ill patients in stationary conditions (myocardial infarction, serious neurotic states).
These contraindications to the use of the devital pulp extirpation method will motivate the application of devital amputation, which has an unfavorable prognosis (more than 90% of complications in the form of transition to periodontitis). According to the opinion of V. Ivanov and other authors, the method has more historical than practical interest.

In dental practice, in order to desensitize the dental pulp, various chemical substances with a necrotic effect on living tissues are used. Among them arsenic anhydride (arsenic), trioxymethylene, phenol. The most frequently used is arsenic trioxide, which is presented in the form of: powder (crystals), arsenical paste, arsenic fibers, dosed granules. The dressing with arsenic powder is maintained for 48 hours in multiradiculars and 24 hours in monoradiculars. Paraformaldehyde-based preparations are used for chemical desensitization: Toxavit, Pulpatoxin, Pulpex, which are maintained after application for 10-15 days. These preparations also mummify the pulp, which is why the subsequent application of tricresol formalin is suppressed.
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Theme nr.10 Mechanical preparation of root canals in pulp extirpations. Methods. Stages. Instruments. Sterilization of  root canals. Chemical and physico-chemical methods. Remedies, mechanism of action. Mechanical and medicamentous treatment of  root canals after pulp extirpation.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to assimilate the stages of mechanical and medicamentous treatment of root canal after dental pulp extirpation; to know the instruments used in the treatment.
The lesson plan

1. The assessment of the students' knowledge on the given topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. The purpose for mechanical preparation the root canal.

2. The requirements regarding the mechanical preparation the root canal.

3. The rules in correct performing the mechanical treatment.
4. The stages in mechanical treatment the root canal.

5. Determination of root canal length (tactile, radiologic, clinic-radiologic, electronic).

6. Techniques in endodontic modeling: classic, step-back, crown-down. Stages of work. Instruments.

7. Root canal permeabilization. Rules. Stages.

8. Chemical substances in permeabilization. Principle of action.

9. Chemical methods in root canal sterilization.

10. Antiseptics for endodontic use. Classification. Composition. Usage.

11. Requirements for antiseptics used in medicamentous treatment of root canal.

12. Physical-chemical methods of root canal sterilization.
13. Techniques of medicamentous preparation of root canals.

Individual work
1. Write down the stages of mechanical root canal treatment in the workbook.

2. Specify the chemic substances in root canal permeabilization.

3. Note the classification of antiseptics used in endodontics.

4. Solving tests (bibliographic source no. 12 – Collections of tests)
Annotation

Mechanical root canal treatment is carried out with the help of root canal needles intended for this purpose. The goal of the treatment is to widen the root canals in order to perform the root canal obturation correctly.

The mechanical treatment in extirpation must comply with the following rules:

• It is done all at once along the channel;

• Work in perfect aseptic conditions;

• Do not trepanate the apex, keeping an apical pulp abutment of 1-1.5 mm;

• Chemical permeabilization means are not used during the mechanical treatment.

The mechanical treatment is carried out by manual methods with the help of canal needles, by the conventional technique, the regressive telescoping technique (step back), the progressive telescoping technique (step down), and the combined technique (step down, step back).
Instruments for mechanical preparation: manual (Kerr drill/reamer needles, Kerr file/file needles, Hedstrӧm needles, Flex-R file needles), stainless steel rotary (Gates-Glidden burs, Largo burs) nickel-titanium rotary ( ProFiles, ProTaper, Light Speed ​​cutters).

Requirements to the root canal irrigation solution/irrigator (according to Zehnder):

• Non-toxic;

• Non-caustic for periodontal tissues;

• With reduced allergic potential;

• With an antibacterial spectrum as wide as possible;

• To inactivate endotoxins;

• Dissolve necrotic remains;

• To prevent the formation of dentinal detritus or, once formed, to be able to dissolve it.

The most commonly used irrigants are: sodium hypochlorite, chlorhexidine gluconate, ethylenediaminetetraacetic acid (EDTA), citric acid, MTAD (mixture of tetracycline and disinfectant solution).

Sterilization of root canals by physico-chemical procedures: diathermy with medium waves, insufflations of drugs in gaseous state, ionophoresis, ozone therapy, laser.
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Theme nr.11 Materials for root canal obturation. Chemical composition. Physico-chemical  properties. Methods of root canal obturation. Materials and technique of root canal obturation. Principles and methods of three-dimensional root canal obturation.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to assimilate the classification of obturation materials and techniques of root canal obturation.
The lesson plan

1. The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Materials for root canal obturation. Classification.
2. Chemical composition of root canal obturation materials.

3. Phisical-chemical properties of root canal obturation materials.
4. Obturation materials based on epoxy resin. Exemples. Advantages and disadvantages. 
5. Obturation materials based on ZOE (zinc oxide eugenol). Exemples.  Advantages and disadvantages.
6. Glassionomer cements. Examples. Advantages and disadvantages.
7. Obturation materials based on calcium hydroxide. Composition. Examples. Advantages and disadvantages.
8. Materials based on paraformaldehyde. Composition. Exemples. Advantages and disadvantages. 

9. Methods of root canal obturation. Classification.
10. Principles and methods of three-dimensional root canal obturation.

Individual work
1. Write the classification of root canal filling materials in the workbook. Give examples for each group of materials.

2. Solving tests (bibliographic source no. 12 – Collections of tests).

Annotation

     Modern endodontic treatment involves the realization of a rigorous chemo-mechanical instrumentation, the three-dimensional closure of the endodontic space to eliminate the possibility of reinfection and restore the coronal integrity of the tooth. For root filling, solid materials were used in association with different pastes or sealants which, through synergistic action, allow to achieve these desired results.

     Root canal filling is usually done with a cone of gutta-percha surrounded by a thin layer of root filling paste, called sealants that will fill the space between the solid core and the canal walls. Grossman stated the following conditions and characteristics of a good root canal sealer:

1. It must be firm when mixed to provide good adhesion between it and the channel walls when it sets;

2. It must achieve a hermetic seal;

3. It must be radiopaque so that it can be visualized on radiographs;

4. The particles in the powder should be very fine, so that they can easily mix with the liquid;

5. Do not contract after plugging;

6. Not to color the dental structures;

7. To be bacteriostatic or at least not favor the development of bacteria;

8. Have a slowly setting time;

9. To be insoluble in tissue fluids;

10. To be tolerated by the tissues, non-irritating to the periapical tissue;

11. To be soluble in a common solvent, if the need arises to remove the obturation from the canal;

12. Not to cause an immune response in the periapical tissue;

13. Not to be mutagenic or carcinogenic.
Root canal obturation methods:

1. Filling with pastes that harden in the channel:

2. Methods of obturation with gutta-percha:

2.1 Method of cementing a single cone calibrated at the apex;

2.2 Obturation method by individual cone modeling;

2.3 Method of lateral cold condensation of gutta-percha;

2.4 Method of hot lateral condensation of gutta-percha;

2.5 Method of hot vertical condensation of gutta-percha;

2.6 Thermomechanical condensation method of gutta-percha (McSpadden);

2.7 Method of injection of softened gutta-percha by heating (Obtura System, Ultrafil);

3. Method of segmental canal obturation;

4. Obturation method with non-deformable calibrated cones (silver cone, titanium cones, synthetic resin cones)
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Theme nr.12 Root canal obturation with: pastes, gutta-percha cones. Cementation  technique of a single calibrated cone at the apex. Principles and methods of three-dimensional root canal obturation.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to familiarize the students with the method of root canal obturation with pastes and gutta-percha cones, to assimilate the technique of cementation the master cone calibrated at the apex.
The lesson plan

1.The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Materials for root canal obturation. Classification.

2. Methods of root canal obturation. Classification.
3. Method of root canal obturation with pastes and gutta-percha cones.
4. Instruments used in the obturation method of root canals with pastes and cements. Materials.
5. Technique of cementation the master cone calibrated at the apex. Operating times (steps).
6. Instruments used in the method of cementation the master cone calibrated at the apex. Materials.
7. Principles and methods of three-dimensional root canal obturation.

Individual work
1. Record in the workbook the operative times in the technique of cementing a single cone calibrated at the apex.

2. Write down in the workbook the operating times in the root canal obturation technique with gutta-percha pastes and cones.

3. Solving tests (bibliographic source no. 12 – Collections of tests)
Annotation

Root canal obturation method with pastes that harden in the canal.

Advantages: simple technique and quick execution.

Disadvantages:

- Lack of precise control during the introduction of the paste into the canal;

- Frequent overcoming of the apical constriction;

- Non-homogeneity of the obturation;

- Volumetric variations after intake;

- Appreciable solubilization.
The method of cementing a single cone calibrated at the apex.

            Indications: widened canals through a controlled mechanical treatment, with appropriate instrumentation

            ISO, which allow the use of standardized cones corresponding to the channel caliber;

            exceptional when filling the mesiovestibular canal of the insufficient upper first molar

            widened due to exaggerated curvature or complicated access.

Advantages: simplicity and speed of execution.

Disadvantages:

- solubility of sealants, in most cases;

- the cone does not provide an effective seal by itself;

- inconsistency between the caliber of cones and instruments from various companies;

- due to its final funnel shape, the caliber of the widened channel always becomes larger than that of the instrument, regardless of whether it is standardized or not;

- the existence of premises for sealing the canal only at a distance of 2-3 mm from the apical constriction;

- the possibility of the persistence of some relatively extended portions of the channel, partially covered with sealing cement;

- the overall efficiency in preventing interface microinfiltration is much weaker compared to other root canal obturation techniques.
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Theme nr.13 The technique of root canal obturation by individual cone modeling. Cold and warm lateral condensation technique. Magnification of the operator field in endodontics, devices and their characteristics.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to assimilate the technique of lateral condensation to cold and warm, to familiarize the students with magnification of the operator field in endodontics, necessary devices in performing this method.
The lesson plan

1.The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Methods of root canal obturation. Classification.

2. The technique of root canal obturation by individual cone modeling.

3. The technique of lateral condensation to cold. Operating times. Instruments. Materials.

4. The technique of lateral condensation to warm. Operating times. Instruments. Materials.

5. Magnification of the operator field in endodontics, devices and their characteristics.
Individual work

1. Write down in the workbook the operative times in the canal obturation technique by individual cone shaping.

2. Record the operating times in the cold lateral condensation technique in the workbook.

3. Record the operating times in the hot lateral condensation technique in the workbook.

4. Solving tests (bibliographic source no. 12 – Collections of tests).

Annotation

The technique of obturation of the canals by the individual modeling of the cone.

Indication: canals wider than the thickest standardized gutta-percha cone.

Operating times:

a. Simultaneous softening by heating several thick gutta-percha cones held together with dental forceps in a flame;

b. The transformation of the individual cones, by rolling under pressure between two sterile glass plates, into a single gutta-percha mass as homogeneous as possible, with a smooth surface, on which no gaps or even grooves can be observed that betray the outline of the original component cones ;

c. Modeling the gutta-percha roll, in a cone of thickness suitable for the caliber of the canal;

d. Water cooling of the newly shaped cone;

e. The clinical-radiological test of the individualized cone consists in checking its correct fixation in the root canal, through friction, which must take place at a distance of 1-2 mm from the radiological apex.



 Lateral hot condensation technique of gutta-percha.

Advantages: much more effective protection against interface microleakage compared to cold condensation.

Indications: improvement of canal fillings with gutta-percha made by lateral cold condensation that have insufficient density in the two thirds of the coronal; improvement of non-homogeneous gutta-percha fillings, with empty spaces, made by cold lateral condensation.
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Theme nr.14 Condensation techniques: warm vertical gutta-percha; thermomechanical; injection molded gutta-percha by heating. Other root canal obturation techniques. Aesthetic and functional restoration of endodontically treated teeth.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson:  to familiarize students with techniques of gutta-percha condensation: vertical to warm, thermomechanical, injection molded gutta-percha by heating.
The lesson plan

1. The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Methods of root canal obturation. Classification.

2. Technique of warm vertical condensation of gutta-percha. Operating times. Instruments. Materials.
3. Technique of thermomechanical condensation of gutta-percha. Operating times. Instruments. Materials.

4. Technique of injection molded gutta-percha by heating. Operating times. Instruments. Materials.

5. Name other techniques of root canal obturation.

6. Aesthetic and functional restoration of endodontically treated teeth.
Individual work
1. Record operative times in the warm vertical condensation of gutta-percha technique in the workbook.

2. Write down the operating times in the thermomechanical condensation technique of gutta-percha in the workbook.

3. Write down in the workbook the operating times in the technique of injecting softened gutta-percha by heating.

4. Solving tests (bibliographic source no. 12 – Collections of tests)
Annotation

Gutta-percha vertical hot condensation technique.

Advantages of the technique: excellent technique; homogeneous obturation.

Disadvantages of the technique: laborious, time-consuming, requires excessive canal widening.

Operating times:

- Introduction of a minimal amount of sealing cement in the apical portion of the canal;

- Styling the main cone with sealing cement and pushing it into the canal until it locks, 2-3 mm from the apical constriction;

- Sectioning the cone with a heated instrument, at the base of the emergence hole of the root canal;

- Flowing the softened end of the cone into the canal with a non-heated plugger of a caliber corresponding to the coronal third of the canal;

- Inserting a heated spreader into the gutta-percha mass and flowing the softened material further, towards the apex, with an unheated plugger of appropriate caliber;

- Repeating the alternative maneuvers of softening and condensing the gutta-percha until a compact obturation is achieved in the apical potion of the canal, using only the material provided by the main cone;
- The rest of the canal, the middle and coronal portions are closed by successively adding gutta-percha cone segments of about 3 mm (2-4 mm), having a caliber similar to the respective area of ​​the canal;

- The softening of a new segment of the cone is done in the channel, also with the heated spreader, in such a way that it also penetrates the already condensed gutta-percha mass to ensure the continuity of the obturation;

- Simultaneous condensation of the gutta-percha of the added cone segment and the contact portion of the mass that has already blocked part of the canal, with an unheated plugger of suitable caliber, which ensures the homogeneity of the obturation;

- As the canal obturation is completed, progressively larger caliber pluggers from the selected set are used.
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Theme nr.15 Errors and complications in the diagnosis and treatment of pulpits. Their mechanism of action.
Place of practical lesson: University Dental Clinic nr. 1
Time - 3 hours
Purpose of the lesson: to study the possible errors and their complications in diagnosis and treatment the pulpitis, methods of prevention and their avoidance. 
The lesson plan

1.The assessment of the students' knowledge on the topic - 25 min.

2. The practical work: - 100 min.

3. Closing - 10 min.
Verification questions

1. Errors and complications in pulpitis diagnosis.

2. Errors and complications in pulpitis treatment.

3. Immediate and delayed complications in pulpitis treatment.

4. Prophylaxis of complications occurred in diagnosis and treatment of pulpitis.

Individual work
1. List the errors and complications in the diagnosis of pulpitis in the workbook.

2. List the errors and complications in the treatment of pulpitis in the workbook.

3. Solving tests (bibliographic source no. 12 – Collections of tests).
Annotation

     The largest number of errors in the treatment of teeth comes from pulpitis. Some authors believe that this happens due to the imperfection of the diagnosis and the differential diagnosis of various conditions of the pulp, including its inflammations.

     Various forms of classification, sometimes extremely complicated, of pulpitis based not so much on clinical signs as on anatomopathological data create difficulties in establishing a precise diagnosis, which prevents the choice of the most rational method of treating pulpitis.

     Establishing a correct diagnosis for one or another form of pulpitis is hindered by the superficial anamnesis regarding the nature of the pain symptom, ignoring the chronological data about the time of the declaration of the first signs of the disease and about the dynamics of the evolution, including previous treatments. An important help in establishing the correct diagnosis can be brought by the patient's accusations of radiating pain in some region of the face and the explanation of the nature of the pain sensation.
Among the possible errors and complications in the treatment of pulpitis, the main place belongs to the wrong choice of treatment method. The perfect knowledge of the anatomo-topographic structural peculiarities of the tooth chamber and the root canals in each group of teeth is a key to the correct opening of the pulp chamber and the prevention of possible complications.

     Prevention of arsenical necrosis of the gum, jaw bone can only be achieved by following the technique of introducing the arsenical paste on the exposed pulp. The main error consists in applying the paste on the teeth in an insufficiently open carious cavity.

     The removal of the pulp is sometimes accompanied by irritation of the periodontium, regardless of the method of preliminary action on it. This reaction is manifested by hypersensitivity of the tooth to masticatory pressure, the urge to masticate and the sensation of pain on vertical percussion. The cause of this complication is the trauma of the periodontium following the mechanical rupture of the root pulp at the level of the apical orifice.

    The reflux of the paste through the apical hole of the tooth root, when the periodontium is practically intact, causes complications that can be manifested by a painful reaction of varying intensity or acute periodontitis with signs of ostitis and periostitis that will require surgical intervention.
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